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Consider Bob B moving relative to Alice's frame A with a relativistic velocity v, as shown in Fig. 1 . If Bob's velocity changes by an infinitesimal value dv ′ relative to his initial reference frame B, Alice will observe his new velocity to be some v + dv. The new Bob's frame B ′ is now rotated relative to Alice's frame by a ThomasWigner angle dΩ. In the non-relativistic theory we have dv ′ = dv and the rotation is absent. Therefore, the Thomas-Wigner angle can be interpreted as an angle between the relativistic velocity of B ′ with respect to A, v + dv, and it's non-relativistic approximation, v + dv ′ :
Let us use a relativistic transformation of the perpendicular velocity component, u
1−u·v . We will consider a velocity transformation from A to B. Here we substitute u → v + dv and u ′ → dv ′ . Next, we take the cross product of the resulting formula with v:
where we used the fact that the parallel (to v) components of velocities do not contribute to the vector product with v, and neglected higher order corrections from the denominator. Substituting Eq. (2) into Eq.
(1) and dividing by an infinitesimal time dt we obtain the Thomas precession rate: 
